Preparation and evaluation of beads made of different calcium alginate compositions for oral sustained release of tiaramide.
This study was undertaken to develop a sustained-release formulation of tiaramide (TAM), a non-steroidal anti-inflammatory drug with a short half-life, using alginate of different chemical compositions. Alginate gel beads containing TAM were prepared using a gelation of alginate with calcium cations. Bead performance was evaluated in vitro for different dissolution media and beads were also subjected to coating. TAM release was dependent both on its solubility in dissolution medium and the guluronate residue content of the alginate used. The release rate was in the following order: in pH 1.2 > pH 6.8 > water. The fast release rate in pH 1.2 is the result of the high solubility of TAM in acidic medium. Beads based on alginate rich in guluronate residue had the lowest release rate, which can be attributed to the compact structure formed by guluronate residues through cooperative interaction with calcium ions. Alginate beads were administered to beagle dogs, and pharmacokinetic parameters (mean residence time [MRT], tmax, Cmax, and AUC) were calculated. In vivo results were in good agreement with in vitro dissolution characteristics. Beads with high guluronate content gave the best controlled results. In addition, coated beads showed a more satisfactory sustained-release pattern. Calcium alginate appears to be a potential carrier for controlling drug release rate, even for water-soluble drugs such as TAM.